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1. Introduction
  Nine years have passed since 53 heads of state and 
government of African countries assembled at Abuja, the 
capital city of Nigeria to renew their commitment towards 
addressing a major health challenge on the continent. 
The meeting which was held on April 25th 2000 was to 
domesticate the "Roll Back Malaria" initiative of the WHO 
on the continent and pledge accelerated commitment 
towards, among others, halving malaria related ailments 
and deaths by the year 2010[1-3]. Hitherto malaria had 
continued to bring pains and sorrows to several African 
families on daily basis with its high morbidity and mortality 
among pregnant women and children[4-6].
  Malaria at present accounts for over one million deaths 
worldwide each year with at least 500 million sicknesses 
and another 3.75 billion people at risk of developing 
the disease[7-9].In Papua, New Guinea[10], Plasmodium 
parasitaemia was confirmed in 55.0% (17 201) subjects 
studied with majority aged less than 5 years. Similarly the 
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prevalence of malaria in Cambodia was found to be up to 
12.3% in some regions with Plasmodium falciparum (P. 
falciparum) being the commonest parasite encountered11. 
Also findings from a study on 13 endemic districts in 
Bangladesh showed a weighted malaria prevalence rate 
ranged 0.13%-15.07% also with P. falciparum being the 
commonest parasite encountered[12]. Findings from Vietnam 
showed a malaria prevalence of 13.6%[13], while in Ibadan 
Nigeria, 78% of the 302 children suspected to have malaria 
actually had malaria parasites in their blood[14]. In another 
study on 11 leading industrialised nations of the world (UK, 
USA, Canada, Australia, Japan, Germany, etc.), over 79% of 
reported malaria cases were traced to Africans from recent 
visits of the subjects to their places of origin[15]. Higher but 
varying malaria prevalences have been reported in Sudan[16], 
Tanzania[17], Chad[18], and Zambia[19], spanning the length 
and breath of the African continent. 
  Anaemia is considered a very significant contributor to the 
morbidity and mortality associated with malaria in Sub-
saharan Africa[20,21]. Proper control of the disease in Nigeria 
would have a direct impact on the incidence of anaemia as 
well as anaemia related deaths among children[22]. In the 
present study, a review of socio-cultural factors that would 
impact on the burden of malaria and hence anaemia among 
children in Makurdi city was undertaken.
2. Materials and methods
  The study was carried out in Makurdi, capital city of 
Benue state located in north central Nigeria. And between 
September and November 2008 it was performed on 
children 0-5 years old attending Primary Healthcare 
Clinics (PHCs) sited at Wadata, North bank, High level 
and Wurukum in four major locations of the city for their 
routine immunization exercises. Of the 502 children studied 
with age ranged from 2 weeks to 54 months, 213 (42.4%) 
were boys and 289 (57.6%) girls. Structured questionnaires 
were either self or interviewer administered to the mothers 
or accompanying relations with valid information on the 
children. Information such as age and sex of the child, 
marital status and literacy level of mothers, feeding 
habits and nutritional history of the children, methods of 
malaria prevention and mosquito control, and occupation 
of the parents were obtained. Children's heights and body 
temperatures were measured, and physical examination was 
then carried out. Blood samples were collected from children 
who consecutively presented for their routine immunization 
exercise. Arterial bloods were obtained from the thumb or 
toe with the aid of a sterile blood lancet. Thick and thin 
blood films were made and stained using 30% Giemsa stain 
and examined for malaria parasites.  The preparation was 
examined microscopically using伊100 objective[23]. Packed 
cell volume (PCV) for each subject was also measured using 
microhaematocrit capillary tube 2/3 filled with capillary 
blood and centrifuged in haematocrit machine for two 
minutes.
  Data obtained was analysed using Epi Info 2002 statistical 
software, P values < 0.05 were considered significant.
3. Results
  The incidence of Plasmodium falciparum parasitaemia 
among the children was 32.3% (162/502), other species 
of Plasmodium were not encountered. Eight of the nine 
(88.9%) children with fever had malaria parasites (P< 0.05); 
sub-clinical malaria was recorded in 95.1% (154/162) of 
the children.   
  Based on age, 87.0% (247/284) of those aged 0-12 months 
were infected with malaria parasites; 32.3% (20/62) of 13-
24 months; 30.3% (14/46) of 25-36; 44.0% (22/50) of 
37-48; and 50.0% (30/60) of 49-60 months old children, 
respectively (X2=42.11, OR=16.25, RR=1.80, P<0.001).
  The rate of anaemia (PCV<28.0%) among the children was 
36.7% (184/502); 85.9% (139/162) of those with malaria 
parasites were anaemic, compared to 15.0% (45/302) who 
were anaemic without malaria parasites present in their 
systems (X2=391.82, OR=0.02, RR=0.12, P< 0.001). None 
had PCV less than 21.0%.
  The rate of ownership and use of insecticide treated 
bed nets (ITNs) was 24.7% (124/502) and untreated bed 
nets 27.9% (140/502). Methods adopted by mothers for 
prevention and control with respect to the presence or 
otherwise of malaria parasites in their children systems 
showed that 24.2% (30/124) of those who used insecticide 
treated bed nets were infected while 25.7% (36/140) of 
those who used untreated bed nets; 47.7% (42/88) and 
38.5% (50/130) of those who sprinkled Otapiapia and those 
who sprayed insecticides were similarly infected. Over all, 
rate of use of ITNs was 24.7% (124/502). Of those who used 
mosquito coil, 50% (2/4) were infected, while those who 
used local methods were infected by 33.3% (2/6) (X2=0.09, 
OR=0.02, RR=0.12, P> 0.05). 
  A review of P. falciparum parasitaemia among the children 
based on occupation of mothers showed that 23.8% (10/42) 
of the children whose mothers were civil servants were 
infected, 39.2% (80/204) for traders, 44.9% (105/234) for 
farmers, 100% (17/17) for military/paramilitary, and 24.3% 
for others (X2=4.72, OR=1.96, RR=2.12, P<0.05). 
  Analysis of  presence of malaria parasites among children 
in relation to the level of educational attainment by mothers 
showed that 38.9% (14/36) of children whose mothers 
had no formal education were infected. and with 35.2% 
(50/142), 32.5% (78/240)  and 23.8% (20/84) of those whose 
mothers attained primary, secondary and tertiary education, 
respectively (X2=0.74, OR=0.61, RR=1.45, P> 0.05). 
4. Discussion
  The incidence of P. falciparum parasitaemia among 
children in Makurdi city was 32.3% of which 85.9% were 
anaemic (P<0.05). This high incidence of malaria among 
the children undermines the present global drive towards its 
effective control[23-25]. Though there are no readily available 
statistics of a similar work in the community for a favourable 
assessment of the control process, the actual prevalence in 
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the community may be higher. The association of anaemia 
with malaria has been legendary as the present study has 
also shown (85.9%, P<0.05). Besides nutritional and other 
factors, proper control of malaria among children has a 
significant impact on the morbidity and mortality associated 
with anaemia in African communities[26,27].
  The findings from the present study compares favourably 
with that of Afolabi et al in Yaba Lagos, who recorded 
32.7% prevalence of malaria and a significantly low average 
PCV (33.0%) among the 446 infants compared to their 
counterparts without malaria[28], Adediran et al in Ile-Ife, 
Nigeria who encountered a higher figure of 50% malaria 
parasitaemia among the 400 children requiring emergency 
blood transfusion at a hospital[29], Anumudu et al in Ibadan 
who found a much higher figuremalaria rate (78.0%)among 
the 372 patients studied with 28% anaemia rate14, and 
Erhabor et al in Port Harcourt who also found a higher 
value of incidence of anaemia (66.7%) among plasmodial 
parasitized Nigerians[30]. Similar findings have been 
recorded in Ouagadougou, Brkina Faso[31], Tanzania[32], 
and Mozambique[33]. The rapid malaria screening kits 
which have been advocated should be introduced in the 
Nigeria communities so as to enhance prompt diagnosis and 
subsequent treatment of the disease[34].
  The rate of use of ITNs among the 502 children was 
found to be 24.7% and that of untreated bed nets 27.9%. 
There was no significant difference in malaria burden 
among children who used them and those who used other 
unconventional control methods such as Otapiapia and local 
methods (P> 0.05). Besides the rate of ownership and use 
of ITNs being low in the community, its correct application 
for optimum results is called to question. The ownership and 
correct use of ITNs being central to the realisation of the 
global "Roll Back Malaria" objectives should be given top 
most priority[34,35]. Its provision should be guaranteed and 
made readily available, and the people should be adequately 
educated on its correct application[36,37]. The successes 
recorded in the correct application of ITNs in Zambia[38] and 
Eritrea[39] attests to this fact; the low ownership and use of 
ITNs in most parts of Africa has largely been linked to the 
poor rating of Africa on the malaria control time table. 
  The incidence of malaria was not found to be significantly 
different among the children whose mothers had no formal 
education or barely attended primary school compared 
to those who were educated (P> 0.05). This could be an 
incidental finding peculiar to the sample population. It 
could also imply the need for special health education to the 
people on malaria control irrespective of their educational 
attainment. This would require carrying the message to the 
people at their door step and putting it to the understanding 
of each individual. Youth associations such as National 
Youth Service Corp (NYSC), Boys Scouts and Girls Brigade, 
And Rotary Club could embark on adult sensitization and 
health education on the best methods of malaria prevention 
and control. The significant association of malaria burdens 
among the children with mothers from different socio-
economic backgrounds from the present study (P<0.05) 
stresses the benefit of economic empowerment among 
women towards the success of the present malaria war[40,41]. 
In conclusion, the twin problem of malaria and anaemia 
are prevalent in Makurdi city as in several African cities. 
Provision of ITNs, rapid malarial screening kits, and adult 
health education should be stepped up so as to bring the 
communities back to direction of the global control trend.  
Conflict of interest statement
  We declare that we have no conflict of interest.
References
[1]African Summit on "Roll Back Malaria". The Abuja declaration 
on "Roll Back Malaria" in Africa. African Heads of State and 
Government , Abuja Nigeria, 25th April 2000. http://www.rbm.who.
int/docs/abuja_declaration.pdf Accesed 14th September 2009.
[2]Kileen CF, Smith TA, Ferguson HM, Mshinda H, Abdulla S, 
Lengeler C, et al. Preventing childhood malaria in Africa by protecting 
adults from mosquitoes with insecticide-treated nets. PLoS Med 2007; 
4(7): 229.
[3]United Nations (UN). Africa: 2001-2010- Decade to roll back 
malaria in developing countries, particularly in Africa. Accessed 14th 
September 2009. Available at  http://www.allafrica.com. 
[4]Wang  S, Lengeler  C, Smith TA, Vounatsou P, Cissé G, Diallo DA, 
et al. Rapid urban malaria appraisal (RUMA) in sub-Saharan Africa. 
Malar J 2005; 4: e40. 
[5]Muula AS, Rudatsikira E, Siziya S, Metaye RH. Estimated financial 
and human resources requirements for the treatment of malaria in 
Malawi. Malar J 2007; 6: 168.
[6]Akogun OB, John KK. Illness-related practices for the management 
of childhood malaria among the Bwatiye people of north-eastern 
Nigeria. Malar J  2005; 4: e13.  
[7]Greenwood BM, Fidock DA, Kyle DE, Kappe SHI, Alonso 
PL, Collins FH, et al. Malaria: progress, perils, and prospects for 
eradication. J Clin Invest 2008; 118(4): 1266–76. 
[8]Gosling RD,  Drakeley CJ, Mwita A, Chandramohan D. Presumptive 
treatment of fever cases as malaria: help or hindrance for malaria 
control? Malar J 2008; 7: e132.
[9]Gomez-Elipe A, Otero A, Herp MV, Aguirre-Jaime A. Forecasting 
malaria incidence based on monthly case reports and environmental 
factors in Karuzi, Burundi, 1997–2003. Malar J 2007; 6: e129.
[10]Genton B, D'Acremont V, Rare L, Baea K, Reeder JC, Alpers 
MP, et al. Plasmodium vivax and mixed infections are associated with 
severe malaria in children: A prospective cohort study from Papua 
new Guinea. PLoS Med 2008; 5(6): e127.
[11]Incardona S, Vong S, Chiv L, Lim P, Nhem S, Sem R, et al. 
Large scale malaria survey in Cambodia: Novel insights on species' 
distribution and risk factors. Malar J 2007; 6: e37.
[12]Haque  U, Ahmed SM, Hossain S, Huda M, Hossain A, Alam MS, 
et al. Malaria prevalence in endemic districts of Bangladesh. PLoS 
One 2009; 4(8): e6737.
[13]Thang ND, Erhart A, Hung LX, Thuan LK, Nguyen XX, Thanh 
NN, et al. Rapid decrease of malaria morbidity following the 
introduction of community-based monitoring in a rural area of central 
Vietnam. Malar J 2009; 8: e3.
[14]Anumudu CJ, Okafor CMF, Ndwumohaike V, Afolabi KA, Nwuba 
RJ, et al. Epidemiological factors that promote the development of 
severe malaria anaemia in children in Ibadan. Afr Health Sci 2007; 
7(2): 80-5.
[15]Stager K, Legros F, Krause G, Low N, Bradley D, Desai M, et al. 
Godwin T Jombo et al./Asian Pacific Journal of Tropical Medicine (2010)294-297 297
Imported malaria in children in industrialised countries, 1992-2002. 
Emerg Infect Dis 2009; 15(2): 185-91.
[16]Abdalla SI, Malik EM, Ali KM. The burden of malaria in 
Sudan:Incidence, mortality and disability-adjusted life years. Malar J 
2007; 6: e97.
[17]Hetzel MW, Alba S, Fankhauser M, Mayumana I, Lengeler C, 
Obrist B, et al. Malaria risk and access to prevention and treatment in 
the paddies of the Kilombero Valley, Tanzania. Malar J 2008; 7: e7. 
[18]Grais RF, Dubray C, Gerstl S, Guthmann JP, Djibo A, Nargaye 
KD, et al. Unacceptably high mortality related to measles epidemics 
in Niger, Nigeria, and Chad. PLoS Med 2007; 4(1): e16. 
[19]Korenromp EL, Williams BG, de Vlas SJ, Gouws E, Gilks CF, 
Ghys PD, et al. Malaria attributable to the HIV-epidemic, sub-
saharan Africa. Emerg Infect Dis 2005; 11: 1410-19. 
[20]Bouyou-Akotet MK, Dzeing-Ella A, Kendjo E, Etoughe D, 
Ngoungou EB, Planche T, et al. Impact of Plasmodium falciparum 
infection on the frequency of moderate to severe anaemia in children 
below 10 years of age in Gabon. Malar J 2009; 8: e166.
[21]Walter ND, Lyimo T, Skarbinski J, Metta E, Kahigwa E, Flannery 
B, et al. Why first-level health workers fail to follow guidelines for 
managing severe disease in children in the Coast Region, the United 
Republic of Tanzania. Bull World Health Organ 2009; 87(2): 99–107. 
[22]Oesterholt MJAM, Bousema JT, Mwerinde OK, Harris C, Lushino 
P, Masokoto A, et al. Spatial and temporal variation in malaria 
transmission in a low endemicity area in northern Tanzania. Malar J 
2006; 5: e98. 
[23]Ndugwa RP, Ramroth H, Müller O, Jasseh M, Sié A, Kouyaté B, 
et al. Comparison of all-cause and malaria-specific mortality from two 
West African countries with different malaria transmission patterns. 
Malar J 2008; 7: e15.
[24]Nwagha UI, Ugwu VO, Nwagha TU, Anyaehie BU. Asymptomatic 
Plasmodium parasitaemia in pregnant Nigerian women: almost a 
decade after Roll Back Malaria. Trans R Soc Trop Med Hyg 2009; 
103(1): 16-20. 
[25]Hay SI, Guerra CA, Gething PW, Patil AP, Tatem AJ, Noor AM, et 
al. A world malaria map: Plasmodium falciparum endemicity in 2007. 
PLoS Med 2009; 6(3): e1000048.
[26]Bassat Q, Guinovart C, Sigaúque B, Aide P, Sacarlal J, 
Nhampossa T, et al. Malaria in rural Mozambique. Part II: children 
admitted to hospital. Malar J 2008; 7: e37.
[27]Genton B, D'Acremont V, Rare L, Baea K, Reeder JC, Alpers 
MP, et al. Plasmodium vivax and mixed infections are associated with 
severe malaria in children: A prospective cohort study from Papua 
New Guinea. PLoS Med 2008; 5(6): e127.
[28]Ringsted FM, Bygbjerg IC, Samuelsen H. Early home-based 
recognition of anaemia via general danger signs in young children, in 
a malaria endemic community in north-east Tanzania. Malar J 2006; 
5: e111.
[29]Rayburn H, Mbata R, Drakeley C, Bruce J, Cameiro I, Olomi 
R, et al. Association of transmission intensity and age with clinical 
manifestations and case fatality of severe Plasmodium falciparum. 
JAMA 2005; 293: 1461-70.
[30]Erhabor O, Babatunde S, Uko KE. Some haematological 
parameters in plasmodial parasitized HIV infected Nigerians. Nig J 
Med 2006; 15(1): 52-5.
[31]Wang S, Lengeler C, Smith TA, Vounatsou P, Diadie DA, Pritroipa 
X, et al. Rapid urban malarial appraisal (RUMA) I: Epidemiology of 
urban malaria in Ouagadougou. Malar J 2005; 4: e43.
[32]Ngasala B, Mubi M, Warsame M, Petzold MG, Massele AY, 
Gustafsson LL, et al. Impact of training in clinical and microscopy 
diagnosis of childhood malaria on antimalarial drug prescription and 
health outcome at primary healthcare level in Tanzania: A randomized 
controlled trial. Malar J 2008; 7: e199.
[33]Mabunde S, Aponte JJ, Tiago A, Alonso P. A countrywide malaria 
survey in Mozambique II: Malaria attributable proportion of fever and 
establishment of malaria case definition in children across different 
epidemiological settings. Malar J 2009; 8: e74.
[34]Sievers AC, Lewey J, Musafiri P, Franke MF, Bucyibaruta BJ, 
Stulac SN, et al. Reduced paediatric hospitalizations for malaria and 
febrile illness patterns following implementation of community-based 
malaria control programme in rural Rwanda. Malar J 2008; 7: e167. 
[35]Deressa W, Ali A. Malaria-related perceptions and practices of 
women with children under the age of five years in rural Ethiopia. 
BMC Public Health 2009; 9: e259. 
[36]Killeen GF, Smith TA, Ferguson HM, Mshinda H, Abdulla S, 
Lengeler C, et al. Preventing childhood malaria in africa by protecting 
adults from mosquitoes with insecticide-treated nets. PLoS Med 2007; 
4(7): e229. 
[37]Noor AM, Amin AA, Akhwale WS, Snow RW. Increasing coverage 
and decreasing inequity in insecticide-treated bed net use among 
rural Kenyan children. PLoS Med 2007; 4(8): e255.
[38]Ceesay SJ, Casals-Pascual C, Erskine J, Anya SE, Duah NO, 
Fulford AJC, et al. Changes in malaria indices between 1998 and 
2007 in the Gambia: a retrospective analysis. Lancet 2008; 372(9649): 
1545-54.
[39]Nyarango PM, Gebremaskel T, Mebrahtu G, Mufundi J, 
Abdulmumuni U, Ogbamariam A, et al. A steep decline of malaria 
morbidity and mortality trends in Eritrea between 2000 and 2004: the 
effect of combination of control methods. Malar J 2005; 5: e33.
[40]Nankabirwa J, Zurovac D, Njogu JN, Rwakimari JB, Counihan H, 
Snow RW, et al. Malaria misdiagnosis in Uganda – implications for 
policy change. Malar J 2009; 8: e66. 
[41]Baragatti M, Fournet F, Henry MC, Assi S, Ouedraogo H, Rogier 
C, et al. Social and environmental malaria risk factors in urban areas 
of Ouagadougou, Burkina Faso. Malar J 2009; 8: e13.
